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superficial fascia of the cubital fossa, which is always superficial to the BA. 1 Many adverse effects can occur following venous mispuncture, such as bruising, haematomas and sensory changes. 4 In clinical practice, knowledge of the anatomy of the MCV is important as this vein is frequently used for venepuncture during blood withdrawal and transfusion procedures, cardiac catheterisation, insertion of peripheral vascular grafts and for the creation of arteriovenous fistulae. 5 Knowledge of any variations in the cubital region is therefore helpful to avoid unwanted complications during routine cubital fossa procedures.
Case Report
A routine undergraduate dissection session of the right cubital fossa of a 70-year-old male cadaver was undertaken at the Kasturba Medical College, Manipal, Karnataka, India, in 2015. It was observed that the BA arose from the tendon of the BB, just proximal to the intercondylar line of the humerus. This aponeurosis then divided to form a broad thin medial slip and a thick slender lateral slip. The medial slip was superficial to the cubital structures and merged with the deep fascia of the forearm, while the lateral slip passed vertically downwards towards the forearm, medial to the tendon of the BB. In the forearm, this thick extension of the bicipital tendon provided an additional origin to the muscular slips of the FCR. These fleshy muscular fibres then fused with the rest of the FCR muscle, which originated from the medial epicondyle along with the other flexor muscles of the forearm.
No abnormalities were observed in the dorsal venous network. The cephalic vein was the only vein present in the lateral side of the forearm and it continued as a single vein. There was a complete absence of the basilic vein. Instead, many smaller veins from the medial side of the forearm joined the cephalic vein. As the cephalic vein reached the cubital fossa, it bifurcated with the lateral branch, continuing into the arm as the cephalic vein proper while the medial branch passed obliquely under both BA slips towards the medial side of the arm. In the cubital region, the medial branch (i.e. the MCV) was reinforced by a deep vein accompanying the radial artery and continued as the basilic vein in the medial side of the arm [ Figure 1 ].
Discussion
In humans, the muscles of the upper limbs develop from the mesenchyme of the paraxial mesoderm during the fifth week of fetal development. 6 Myoblasts are stimulated to migrate into the developing limb buds by several growth factors produced by cells in the proximal limb bud. These pre-muscle cells express adhesion molecules that are essential to their adequate distribution throughout the limb. 7 The presence of additional slips from the BA and the variant origin of the FCR from the BA may indicate changes in the formation and structure of the myotome of a somite or in the distribution of cell adhesion molecules on pre-muscle cells. 6, 7 Several anomalous anatomic variations of the cubital region of the arm have been previously described in the literature. Bhat et al. reported an additional muscular slip from the BA to the FCR and PT. 8 Similarly, Trivedi et al. described a case wherein additional muscle slips originated from the belly of the BB and were connected to the FCR and PT. 9 However, in the present case, only fleshy FCR muscle fibres originated from the lateral slip of the BA, without any accompanying PT fibres. Nayak et al. reported a case of BA bifurcation into a larger medial slip and a small lateral slip. 3 The medial slip, instead of fusing with the deep fascia on the medial side of the forearm, merged with the common flexor muscles. A few fleshy fibres of the PT and FCR arose from this slip and the lateral slip merged with the brachioradialis muscle. 3 Deopujari et al. reported three BA variants, including thickened tendinous slips bordering the aponeurosis, a third head of the BB muscle forming the aponeurosis and the aponeurosis giving rise to some muscle fibres joining the FCR muscle. 
Conclusion
The present case report described a rare anomaly in which the FCR originated from the BA and the MCV lay deep to the aponeurosis. These findings may be helpful for medical practitioners to encourage awareness of potential variations in the cubital region which may have an impact on diagnostic and therapeutic procedures. Paval et al. described a case with a BB with a normal origin and course, but with a variant insertion. 11 At the insertion, most of the fibres were inserted as a rounded tendon into the radial tuberosity; however, a few fibres from the medial side formed a tendinous slip which further bifurcated, with the brachial artery and median nerve passing between the two slips. The lateral slip merged with the fascia covering the flexor carpi ulnaris muscle, while the medial slip inserted into the medial supracondylar ridge. 11 Such variations of the BA may lead to neurovascular symptoms due to entrapment of the underlying vessels and nerves. 2, 3 Extra slips from the BA may function independently and result in stress concentration on the bony areas of the attachment. 11 Variations are common in the superficial veins of the upper limb. Jain et al. reported the absence of the MCV with the existence of an accessory cephalic vein. 12 In a study of variations of the superficial veins of the upper limbs of 169 living Caucasian individuals, nine patterns of venous drainage were observed. 13 In another study of the cubital fossa venous arrangements of 135 living Nigerian adults, the most common pattern was the separation of the median antebrachial vein into the median cephalic and median basilic veins which connect to the cephalic and basilic veins. 5 In the present case, only the cephalic vein was present in the forearm while the basilic vein was absent; the former then bifurcated into the cephalic vein proper and the MCV, which subsequently continued as the basilic vein. Using a venous illuminator, Lee et al. classified the pattern of superficial veins in the cubital fossa of 200 Korean patients into four types according to the presence of the MCV; in all cases, the MCV was superficial in the cubital fossa. 14 Previous research has described variations in the superficial veins of the upper limbs in relation to nearby structures and also the absence of some of the usual veins. 5, 14, 15 Interestingly, in the present case, the MCV was located deep to both BA slips. This finding is unusual and, to the best of the author's knowledge, has not yet been reported in the literature. Routine venepuncture procedures in individuals with deeply located MCVs would be difficult and painful. Therefore, awareness of the possible existence of such a variation is essential when carrying out procedures involving the MCV in the cubital fossa. In these cases, the use of a venous illuminator during venepuncture procedures may be beneficial.
